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(54) NOVEL SYNTHESIS OF CARBAPENEM INTERMEDIATE 

(57)Abstract: 

PURPOSE: To obtain a synthetic intermediate for 
antibiotic C-2 substd. carbapenems, by reacting a 
carbapenem compound with an organostannane in an 
aprotic polar coordination solvent in the presence of a 
palladium compound and a halogen compound. 
CONSTITUTION: A carbapenem compound of formula I 
[R is H or CH3; R1 and R2 are each H, CH3, C2H5, 
R40CH2, CH3CH(OR4), or CH3CF2 (R4 is H or R5; R5 
is triorganosilyl, allyloxycarbonyl, etc.), etc.; Y is allyl, 
benzyl, alkyl or triorganosilyl; X is 
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trifluoromethanesulfonyloxy, methanesulfonyloxy, CI, Br, etc.], is treated with an 
organostannane of formula II (Rs is lower alkyl; R3 is alkyl, alkenyl, phenyl, furyl, etc.), in an 
aprotic polar coordination solvent in the presence of a palladium compound, a halogen 
compound and optionaly, a phosphine of formula III (Rp is phenyl, 2-furyl or 2-thienyl), 
thereby to obtain compound of formula IV. 
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St©3$M^tC#ttbTI®«ffi©8GIi!K£5i?££#-rS 

[ooo9] m%t<nz>-t)MJsxfj-><DR 3 g©s 
*#i6T«MlT*j:£atTr**. ;:©<i;Sftii£, 

aT4^SnS4^fe|^«lC^$nTV^. Z0)£ 

«r£##*l<W. R 2 R' B(R)-CHjCH 40 

(OR 1 )- Xtt(R)-CH3CH(F)- ?$>Z>Z.ti>W$.L<, (R) 
-CBsCH(0R 4 )- fl^ST**. R 3 «g&v^> k /75 
XJk 7x:J->hkx;k ^>'/fI-Jk 7xX 

;k t??xx;k :J-73\>k 7)V*i>>-9-*-M 

9 -*+Vv»^> < /? 1 Xr:;k^«9, 9 -yt+Vv'? 
>V^XX;kCifcS C U>. KI«SXtthU7 
; W a ^ * >x Ji/*x;k* * ->X\t ? a a -c 5 c t # 

r s tt^?;kxtt7^;u-c*srt*w 

SU), &jg&R s It*?*?**. 1.0~1.2^ 50 
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12 

V>„ 1. 0~1. i*jwafio7U-;kx^^><£*^ffit? 
ffiffl-f«.it* 3 JIICffSUVi. R KM^;k 

Xh*v^©±5ft®m£gT?l~3<BiI3KB 

&3nfc7xx*3-cfc*;rtat»£Us. s®fcR 

tt2, 4, 6-hU^h*->7xX;PT*S. 

[ooio] ;^^Aft^ic^tro~4^;i/Sfi 

5>SAfc£WaPd« (DBA) 3 •SfJKX«(CH3CN) 2 PdCU T 
*5 £ £ U>. g®ftA5i>9AffcG-*gg«Pd 2 (DB 
A)s -CHCU 2~& : £)V%<7>n?Wi*ft&y) 
fc^&TffifflTSZttfffSU*. 2~4 ; E*a;©A 

>^X?AAny>fc^T&£ U>. &®A 

ny>«ttfiftM»-ca62>o l. o~2. s^e^SSccia 
□ y>«£**STffifflfS^i:*W*U^. 1.0- 

i. 5*)\,%&<D;\u>f>ity>>&*j}&-?mM-rzztff 

D75X j;^fWM7S HX« 1-^^-2 - 

kd u^y >x\tz\o 3 a©vsrn^oii-&®-efe*^ 

tWSLVi. sa^#7ah>ttffittEfi:)Sfi((il : 
1 © 1 2 - hTn U 5^/ y : f h v t FD75 

[ooii] ^B^ro^s-r^^tis^^A*^*^ 
6®> i tt^n§*ifi«xfawswic*^A*^^Agi±^ 

mm y *H?5fe-r5tatcMc«iE-r-5 c t^-e^s© t>a 

AX-tt(caiiS3n**H#fiF^4,680.292 ^, 

gnia^0277743 ^ROt^H^fFaiss^^sgeies^, 

I^S396164-^, ^^396165-^. ffi|g395854-*», 1^^5439 

39^. mm5<i428mRxtffims46279 i %&.xf*m®mm 

DWY-Tv hNo. 17510 . 17511 . 17805 , 18095 & 
0118136 tCSB^^n^i^^^/^^AttttlHS^ 

wtt^t, rne.ttitiro^^A^^AffiKfta 

[0 0 12] d^UT^Sn&^^A^Atft^S 

ffltt^fes. *«M©«:MSiJ(caiStt©*5««W^ 

S*B^OX^7^D3->*X (Staphylococcus) . X 
>fn3";i)X (Enterococcus) . X^x'J*7n'J 
(Escherichia coli) . VVJyx.? (Klebsiella) , 
X>xDA*^^- (Bnterobacter) . A'v-^X (Bacill 
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(8) 

13 

us) . Vfrtty (Salmonella) . v-n-F^X (Ps 
eudomonas), •fel/'f^T (Serratla) . 7Dx#x (Pr 
oteusmtfA'^-r'J^A (Bacterium)©@*roa&X» 

[0 0 13] &©£(£05£ (HSCD tt#$£Hj©#g=ai 10 

ffiffl^nsjKjfs^-rs. s*©fi&&R. r 1 . r 

[ftl 7] 

H 1 




J/ 

b . * y r 
[ftl 8] 
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COaH 

VI 



c JK IX if 

[0 0 14] 2 -**y#;u/v<*A«f> ra#v*Mjfrr 

«ISttaiWTJ:<»6nT*D. D. G. *'JD (Me 
llllo)^. y-hv^YuyV^-Xmm. 2783K (19 
8059 . T.if;i>yv> (Salzmann) 5?V-^ * 
7 7*U#> ^rSMy^Ir-f- (J. Am. Che 
m. Soc.)^102#, 6161S (198059 , J. G. f^'Jl 
X (devrles)#?. <\?-U1M ?;PXS323#. (8) . 1915 
H (198559 &tfL.M. 7i>f^ (Fuentes), 
-f (ShinkaD&tfT. N. (Salzmann) . J. A 

m. Chem. Soc. £5108 3i. 4675H (198659 \Z%ft\ZU 

«tcRwanrv»*. >h*«#wf& 

SS6-0163-882-A % U-> hX^;^-#3Wi^900 

-718-a nmj-^-fni$*)i>7T>vi}>n--Wizm 

«2tlT^S#H<&fl : Sg4,269,772 ^, pgjg4, 350, 631 
1^184,383,946 mt&mm, 414, 155 ^Icffl^tl 

[0 0 15] R-r*k:HiCfcJ:ti« h'J**»yj/U 
5 Z. tt>*~C%Z> 2 -t^V*;WKtAVH 2 {fclC&IB 

a©K«*©»#«fflV>* a-aTt+y 
*;pA*^±Ali^7x-;i/^DD*X7x-hroi5^: 
u ;WfcJW t $M v 7n tr;px^7 5 >3?©#& 

(MA«X=0PO(OPh) 2 &#-5Ct*iT#-5. £©#& 

mt h 'J y)V-Za*i?y7,)V*-)i, Y U 7;^a/^ 
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(9) 

15 

)V7 5 X h U X?;l/7 5 >3s©#«&£8S©#SET 
TEfSSttStxy-Jl/^H^-b («f}A«X=OTf) 

LfrXJ -)V7,)V**- h £&ffc 'J =f"fj A?©M^D 

[0 0 16] ^^-C2-fiH4*;UA'^A&ii*7xX 

;UX*7>*©#«X;GK8iPd(DBA)», Pds (DBA) 3 . 
CHCU , (CH 3 CN) 2 PdCh ^©^©^fiTTE^S-a- 

^ >Effi*©#frC"Mr«T* OS I ©firtfc&Wt* 
A£±J&TS. *V>T*^M*A I tflUHWl fcS 
SET « C t fcS^< S«ffTrR»©**K J: 5 T&£H 

-7-y3>tf— (McCombie) J. Org. Chem. ®47 
#, 2505H (1983¥) KE*3tt*A7i>tf A*iWRX 

lis n*v^ >yJl«aiW;WK^A I \zw&? 

iot, £©«fc 5 ftg£l$3;-f£ SICh 

U *M;->u ;vs*t*;kA*^^A i te#fcT.-5#&» 

±8ER. ^3>^*CE«Sn*«»©yD h>ttXtt 
'Jfcitt?**. "7**U*JI" ttt*U>7A, ^HJ 
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[0 0 17] 0£2tt*8W©:£«£tefflUTff£U> 
*J6ffi«T?*5R' #(R)-CHjCH<0R«)- Tf*0, R* ** 

a*«*je**w^r*. te©s*©@&SR> r 3 , 
ujumsn 1 (r 4 =r 5 =hu*;^y->u;w £ 
*=M:»t ©fijsmicWAr* c tare** fctta* 

StiS**, — 3©E)fiaS»«t>Ttf3a:ton*J:i:3j»6H* 
[ftl 9] 

Hit 2 



ho k 




II COsV 



I- 



110 K 




Mfc2 0] 
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17 




(10) 



OTf 



-211687 



18 



COiY 




H 5 ; ,Sn R 3 
Ml 



[0018] s-r-5C0^ic«fcnffh'j^;w^/^'j 50 

2 - #4 y ft )WW*2* V a £ h 'J vm D ;* 9 >X)\> 

JU7 2 >, V 7*d tf;P7 5 >«C9*M&*ftSC!># 
ftT, xh7tFD77>©<fc5fcffite#7nh>[4S 

'J ^^JI/x'J ;P h U 7)V*U*9>7>)Vfr*- K MJ 
x^;p^ ij ;v h 'J 7;M-n ;* * >x;p**- v'J 

I. i-*^-2-bfnij-;v>3=cD#7nh>ftS 



=.;W -4- (tHD*^f-;w ^>^>^<d*5^ 

SSfcH&^fcX^^fttftfSlcMJX (4-*h 
*->7xX;k) *X7^X h'JX (2, 4, 6-h'J 
*h*->7xx;U) 3j^X7^>-^©®SlCBtt$nfe7 
i=MX7-f> (R 7 =&Wl7 )V*)VX\*qm.7 )VO 
n = 0~3) fciOA-S. HfcU^A, &ftM«B 

•oAn^ny^bftftftiA. s«^S:0~5 0t;© 
[0019] m^3\t^m<o^m^mmLxmh»± 

L\,*$Zmi&18i-T!&ZRW7limr-&r), R' #(R)-CH 3 CH 
(0R s )-t?fcD. R 2 X^h'J7;l/*n^ 

0, R 5 #MJ*^:><j;i'-C<&<5+m#I b£{#-5Bi 

5. fl*0ff£U>tttte£feR£3Eflw£tl«. 
[ft 2 1] 
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(11) 



19 

03 3 




a . iPr 2 KH/Tf 2 0/THF 
b. EtsN'/T.lSOTf • 
Mb 2 2 ] jO 
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(12) 
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21 




Pd z (DBA):i • CnCI: 
J / * fu 2 

III 



/ZnCli 



d. AcOH 

«. H 2 /KHC0 a /102 Pd/C 

[0020] ■-r«teH*fcin«2-**v*;i';t'< 

*-7 8TC-CE*a*» *K1 0^hU7MD^^ 

#yx**>Rtfffi*<0hUX (2, 4, 6-HJj*h ^ 
*^7xXJW -*X7^ ^^llDA^o x-wi'+JlMt 

T6 -t Hn*^x^*;wt^*AVH #8S 

*ffc**/t^AVII ft«IW*UCrA©»ftTlO 

Wd/CtJ:D*«fc-J"«t**;t^Aftt*Hvib [ft 2 33 




^jp^yx^^>tcii^'r^ci:tta«?$n^o fox 

R 3 <hUT (^xDTU-U^A) ^f*7ir;«X 

> F*>rt--mzmm2ti2>%:mftnm4, 68o, 292 

1^^4,729,993 ftfflttftfitt£0277743 
*ffli($STfflS##m396,163 HS396,165 ^ PIS 
396,164 H*395, 854 ^KM^Sn**^/^* 

[0 0 2 1] 

mmmi] p--ha^^- (sr, es) - 2 

- (1 -^jWW^-3-^>777^) - 6 - 

[ir- (hu*?/H'U;u**3') x?;w 

>- 2 -XA-3 -^J^yl/-h 
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(13) 
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24 




S*T-7 8TCfc»T«*THF (2 5 0ml) t\*i?7o 
^>"/yy>\ (lOg, 30. 9 3U*;W ®»»w 
JKIC'S**^* 2. SMyWkU^AWS (13. 6 nil, 
3 3. 9 3U*;W zmzfto #e>nfc^fi^flg$-5 0 
tCI«)10»»UcIi*DMF (2.6ml, 33. 

9 3U*;w ^iTi/t. ftt>wt®&<D&m*-5o 

--4 OTCTJEfc 2 0#^Lfc^fc7>*X*Afi 
ftjgiK (2 5ml) TElS^Mtfco THF^STT 

»*u SS&fcRRxsMV <EtOAc)fc*»u tt 

Br 



3 0% EtOAc) ffiai/T^>77 5>2ft!Ete2. 1 g 
(±«», 73%). 1 H-NMR (300 MHz, CDCh) : 
6 7.42(t, J=7.5Hz, 1H) , 7.55(t, J=7. 3Hz, 1H), 7. 
65 (d. J=7.9Hz, 1H), 7.92(d, J=7.7Hz, 1H). 8.02(d, 
J=1.6Hz, 1H)> 8.25(d, J=1.9Hz, 1H), 10.51 ppm(s, 1 
H)o 

[0 0 2 2] 

Hfc2 4] 

SnJlHa 




igB : i -fr;i^;i/-3- (HJ*yjPx»>x;» 

MVX> (9 lml) +IgAr#fcy^>777>2 

(5g, 18. 2 5U^e;w o«HWS«fc'\**>^y;i' 

(3. 9nU 2 05 U^W , x (HU 7 

x-WX7^» A^vOA (0) (1. 0 5 g, 5^6 
;!/%) Rtf hU7xXJl/#X7-f > (0. 2 7 6 g, 5^ 

^!KSS*#HMTri 5^WU0^SSSU^o &V>T£ 
0E*S£«*x-x;i/fcffitfA*U CO»«JWKS* 
(3®) (2 0) Tffi^L^o COffiKSItX 

SnMe 3 



CHO 



CH 2 Ch*5% EtOAc) "TSKU i!eSftUTX^^> 
3, 4.3g («*6 6X) eafiH»«WtUTfft. 
'H-NMR (300 MHz, CDCh) : <5 0.40(s, 9H), 7.40(1, 
30 J=6.3Hz, 1HX 7.52(t,J=6.3Hz, 1H)> 7.68(d, J=6. 1H 
z, 1H), 8.00(m, 2H) , 8.19(s, 1H) , 10.62 ppm(s, 1 
H)o 
[0 0 2 3] 
Mfc2 5] 





xmc : 1 3- (hj^^x^x 

jS*hfU^> (3 5ml) *3&Y>#>Kxh^-n-:/ 
5 1 ^7> : ex^A (5. 1 g, 14. OSU^JW <Z>®&£ 
•*KU^> (3 5ml) +XSBT^fc^^±>3 (5. 
Og. 14. 0 3 "J**) O««R:a*3MH«T01CT* 

U ^Tffl?P*tt«»+hUOA (5 0ml) fcitJAT 



C0.H 



An> IS^IIL W$Jl£2N*ttHCl(10 0iQiT 
6i) , * (20) (2 0) 

X$T*rSiffiUTX^±>4, 4. 8g (W9 2X) £ 
BfiB»««iUT»&. 1 H-NMR (300 MHz, CDCh) : 
6 0.40(8, 9H), 7.39(t, J=8.4Hz, 1H), 7.52(t,J=8.4 
Hz, 1H), 7.71(d, J=8.4Hz, 1H), 8.00(d, J=7.8Hz, 1 
H)> 8.27(s, II) * 8.29 ppm(s, 1H) . 
[0 0 2 4] 
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[flS2 6] 



(14) 




. SnMe a 



COiH 
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SnWe 3 



CONHi 



isd : i -jj;i/A^-f;u-3- (hU;*^;i/x^>x 

a*»HAT«S*7-fch=hU;P (5ml) RtfTHF 
(1 5ml) *Igcr#^X?t>4 (1. 1 g, 2. 9 6 
su*/» ©«H»*K1- (3-^^^;U7^y^n 
hf;W - 3 -xyjwtijw^-f ^ Ktttttt (l. i 3 g, 
5. 9*U*;i/) Rtfl-bHn*^>XhU7!/-JP 

a.2g, 8. 9su*;w dossats 

ttl lilftin*fc. ftSn&fLaftO»«ftEt3 0» 
Jt^t/S:^fiaW*f4«{b7>^x^ATS^^f?ihb 

tz, *«ftSt*TT»*U i5Sft&X-f^ (7 5m* 

no 



*1) RtfEt0Ac(7 5ml) 51 (3 

ED (2 0) Tft»U *^TSBlvy*S/ 

**>*3 5%EtOAc) T«KUTX^±>5, 9 7 9m 
g (JR*8 8X) fc6ftB»»HiLT»fc. 1 H-NMR (3 
00 MHz, CDCls) : 6 0.38(s, 9H), 6.10 (4@£V>s,l 
H), 7.41(t, J=7.2Hz, 1HK 7.490, J=7.2Hz, 1HK 7. 
54-7. 66 (m, 2H), 7.99(d, J=7.8Hz, 1H), 8.22(s, 1H) 

, 8.35 ppm(s, 1H) a 

[0 0 2 5] 

tffc2 7] 




i) TfxO/DIFA 
ii) TMSOTf/TEA 



OOiPNB 



ii}) Pd z (DBA) 3 -CHCl,/ZnCU 
1 • * *fl* 2 • tr n '/ 





C0 2 PNB OONHt 



7 

I@E : p-^hD^>v;i/- (5R, 6S) -2- 

(i -#;u/\^e-f 3 -y*>»/:7*x;w -6- 

>- 2 -XA- 3 -f})Vtf*ri'V- V 

AXXf*6 (14 3mg, 0.4 13 U**) *&»U 



D77> (THF) 2Hl«AlA«ffORECC[)£«««e 
3> (0. 0 6 3ml, 0. 4 53U^;W £ftI*.iR#* 1 0 

»Mtttt&. hij7;wD^jr>x**>ijii** (o. 

0 7 5mK 0. 4 53U^;W 1 5#flMlC 

ffitfLfco JfcV>TMJX9\^75> (0. 0 6 2mU 0. 4 
5 5U*/W , JJcfchU^^^UJVFU^^D^^ 
(0. 0 8 7mK 0.4 5*U*;» SftlA 
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(15) 

2T 

tM7X^t> (16 8mg, 0. 4 55U ; EJ» , MJ 

Jkk (8. 5mg, 0. 0 0 8 2 * U^;M th'JX (2, 
4, 6-hU^h*S/7x=;W *X7>f> (17.4m 
g, 0. 0 3 3 *U^;P) £ lO0A**f7MltfftU £ 

Kf^OS*JB^tttN-^^;Hfa»Ji;/> (2ml) ft 

*0. 8 7MfiM»M (0. 5 2m!, 0.455 U**) ft 10 

*^Tfifi»t«o»ts, ra£&sgft$tfl**§ 

x^x-xJk »»X?Jkfttf*S^tr 1 2 5mIO# 

(xU*y;k 6 0-6 5XB»T5^/^*tf>) ffl 
ILT*;l//WA7, 164mg(67%) fttofiWC a? 
»ffi©JStt1Wtl/t#&. 1 H-NMR (300MHz, CDCls) 

: <50.15(s, 9H), 1.30(d, J=6.2Hz, 3H), 3.28(dd, J 
=6.4, 2.7Hz, 1H), 3. 31-3. 45 (m, 2H), 4.21-4. 35 (JUS 
&m, 2H), 5.21(ABq, Ja b =13. 5Hz, A v a b =50. 1Hz, 2 
H), 6.17 0B/£^-fi«, 2H), 7.35-7. 4Kb, 3H), 7. 
48-7. 54 (n, 1H), 7.60(d, J=8.3Hz, 1H), 7.83(d, 1=7. 
2Hz, 1H), 7.97(d, J=8.8Hz, 2H), 8.09(d, J=2.0Hz, 1 
H), 8.18 ppm (d, J=1.9Hz, 1H);IR (CHCh) 3510 , 34 
00, 1770, 1720, 1675, 1590, 1520cm- 1 ; U.V. (C&C 
N):A 290nm (e 11,000) ;A 250nm (e 13,3 30 
00), 

fctt#**«« 1 <DZ?i-> 5 Sf^MfctM/X 

if*. ttfflan**;^7x^^>©^j«««a*i|LTiE 

[0 0 2 7] 

[£ttffl2] p-XhD^>i^;U- (5R, 6S) -2 
-7xXJl/-6- [1R- (HU^22kk!iJ^±±2L 
X»JIQ ^;i/A^>-2-XA-3-^;i/^->W-h 

bV*?)VX9>=.)V<>1£> 7 3% 
1 H-NMR (300 MHz, CDCla) : (5 0.13(3, 9H), 1.28(d, 
J=6.2Hz, 3H), 3.14-3.28(tttifca, 3H), 4.21-4.290B 
ttftm, 2H), 5.26(ABq, J AB =14. 0Hz, A v ab=50.2Hz. 2 
H), 7.32(s, 5H) , 7.40(d, J=8.8Hz, 2H), 8. 13ppm 50 
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(d, J=8.7Hz, 2H);IR (CHCIa) 1770 , 1720, 1601, 152 
0cm" 1 ; U.V. (CHa CN) : A 267nm (£9,800), 
[0 0 2 8] 

[gJS0»J3] p-rhD^>^- (5R, 6S) -2 
- (4-^h*>>7x-i» -6- C1R- (MJ*? 1 
X*M MM>-2-XA-3 



4-hU;*^X*>x;l,7xy-;U 6 4% 

1 H-NMR (300 MHz, CDCls) : 6 0.13(s, 9H), 1.28(d, 

J=6.2Hz, 3H), 3.13-3.24(ffiJSfcm, 3H), 3. 78(s, 3H) 

, 4.18-4.25«ttt&m > 2H), 5.27(ABq, Jab=14.0Hz, 
Avab=56.7Hz, 2H), 6.83(d, J=8.9Hz, 2H), 7.35(d, 
J=9.0Hz, 2H), 7.50(d, J=8.7Hz, 2H), 8.14 ppm (d, J 
=8.8Hz, 2H);IR (CHCh) 1770 , 1718, 1600, 1520, 15 
10cm' 1 ; U.V. (C&CWiA 318nm (£11,600) , A 
267nm (£13,700) ; m.p.=12rCo 

[0 0 2 9] 

[*««4] p-rhD^>^- (5R, 6S) -2 
- (2-^h*^7xX;W -6- C2R- (hUt? 



2-YV*?)V7s9yX)V7Xy-)V 8 2% 
1 H-NMR (3 0 0 MHz, CDC 1 3 ) : 
6 0.13(5. 9H), 1.29(d, J=6.2Hz, 3H), 3.10(dd,J= 
18.4, 10.0Hz, 1H), 3.22-3.34(1gJtfcm, 2H), 3.73(s, 

3H) , 4.21-4.29(ffi$ifcm, 2H), 5.20(ABq, Jab =14.0 
Hz, A vab=43.0Hz, 2H), 6.84-6. 93(m, 2H), 7.12(dd, 
1=7.6, 1.7Hz, lfl), 7. 24-7. 34 (m, 3D, 8.07 ppm (d, 
J=8.8Hz, 2H);IR (CHCh) 1770 , 1720, 1603, 1520cm 
- 1 ; U. V. (CfoCN) : A 270nm ( £ 12, 500) 0 

[0 0 3 0] 

[*JfiM5] p-XhD^>>MI,- (5R, 6S) -2 
- (4-7t^7xXJW - 6- [1R- (HJ*? 1 
X^M MM>-2-XA-3 



4- (bU*^X*>x;i,) 7irh7x/>, 7 7% 
1 H-NMR (300 MHz, CDCh) : d 0.13(s, 9H), 1.28(d, 
J=6.2Hz, 3H), 2.58(s,3H) , 3.19(dd, J=17.4, 9.6Hz, 

1H) , 3.25-3.38(*«aio. 2H), 4. 19-4.34(fflj«fcm, 
2H), 5.27(ABq, Jab=13.8Hz, A v AB =50.2Hz, 2H), 7.4 
2(d, J=8.4Hz, 2H), 7.51(d, J=8.6Hz, 2H), 7.90(d, J 
=8.4Hz, 2H), 8.15 ppm (d, J=8. 7Hz, 2H);IR (CHC1 3 ) 
1775 , 1724, 1680, 1600, 1520cm" 1 ; U.Y. (Cfi» CN) : 
A 253nm(320 H) , (£13,500) 0 

[0 0 3 1] 

mmm6] p--hD^*- (5R, 6S) -2 
- (4-*^5;U7xXJW -6- C1R- (MJ*5P 
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®H¥4-2 1 16 87 



;k>UJK^y) x^;M 2 -xa- 3 



7 3 



.30 



1- (b*)*?)l>Z*>-M ^>X7^xbh\ 
% 

1 H-NMR (300 MHz, CDCh) : 6 0.13(s, 9H), 1.28(d, 
J=6.2Hz, 3HK 3.18(dd, J=18.2, 10.1Hz, 1H), 3.27(d 
d, J=6.0, 2.9Hz, 1HK 3.34(dd, J=18. 3, 8.9Hz, 1H) 

, 4.20-4.34($|«fcm, 2HK 5.28(ABq, Jab=13.8Hz, 
Avab=49.7Hz, 2H)> 7.50 (JUrttCO t, J=8.4Hz, 4 
H), 7.83(d, J=8.3Hz, 2H), 8.15 ppm (d, J=8.7Hz, 2 
H) , 9.99(s, 1H);IR (CHCh) 1775 , 1720, 1700. 160 
0, 1520cm" 1 ; U.V. (CHaCN):A 325nm (e 13, 500) 

; A 254nm (£20,300) 0 

[0 0 3 2] 

[*««7] p-rhD^jk (5R, 6S) -2 
- (A-Z/7J7X.-M -6- C1R- (Hj*^;i/ 
v'UJkfr+v') X^M ^;PA*^>-2-XA-3-* 



10 



20 



4- (hU*^;ux*>x;i/) ^>VxhU;i/> 7 0% 

1 H-NMR (300 MHz, CDCh) : 6 0.13(s, 9H)> L28(d, 
J=6.2Hz, 3HK 3. 18 (dd, 1=18.2, 10.1Hz, 1H), 3.25-3. 
37(ffi$ftfcm, 2H), 4. 19-4. 32(8l8ftm, 2H), 5.28(ABq, 

Jab =13. 8Hz, A v ab =50. 9Hz, 2H)> 7.45(d, J=8.5Hz, 2 
Hh 7.54(d, J=8.8Hz, 2Hh 7.62(d, J=8.6Hz, 2HK 8. 
18 ppm (d, J=8.7Hz, 2H) ;IR (CHCI 3 ) 2212 , 1778, 1 
723, 160L 1520cm- 1 ; U.V. (CfoCN):A 315nm (e 
9,000) ;A 265nm (ell, 800) , A 235nm (el 
2,800) • 

[0 0 3 3] 

[iy£0J8] p-ZhP^JK (5R, 6S) -2 
- (3-tf7xX;P) -6 - (1R- (b^^)W>U 

Br 



30 




3-h»jpc^x^>x;nf7xx;k 3 8% 

•H-NMR (300 MHz, CDCIa) : <5 0.14(s, 9H), 1.29(d, 
J=6.2Hz, 3H), 3.19-3.40(&l8ftm, 3Hh 4.20-4. 31(& 
Itfcm, 2HK 5.21(ABq, Jab =14. 0Hz, A vab=49.8Hz, 2 
H), 7.28-7.58(tUffcm, 11H) , 8.05 ppm (d, J=8.7H 
z, 2H) ;IR (CHCls) 1770 , 1720, 1600, 1520cm-' ;U. 
V. (CH3CN):A 257nm (e 13,000) « 
[0 0 3 4] 

mmm9] P -rhD^>^ (sr, es) -2 
- (yjij-uy- 9 2 -- o» - 6 - cir- 



2- (hU*^;PX*>x;w 7^*u>-9-*x 

7 3% 

'H-NMR (300 MHz, CDCh) : 6 0.13(s, 9H), 1.28(d, 
J=6.2Hz, 3H)> 3.15-3.38(H$6ftm, 3HK 4. 21-4. 31 (« 
Jt&m, 2H), 5.26(ABq, Jab =13. 6Hz, A v ab=53.7Hz, 2 
Hh 7. 26-7. 34 (m, 11H) , 7.41-7. 63 (ffiJt^m, 8Hh 8. 
09 ppm (d, J=8.7Hz, 2H) ;IR (CHCh) 1770(s), 1720 
(s) , 1610(m) , 1600(m) , 1520 (m) cm * ' ;U.V. (CHsC 
N):A 257 ; e =22,600 0 
[0 0 3 53 

immmi o] 

p-r: hD^>v;l.- (5R, 6 S) -2- ( 7 - b H 
u*z/*?)V-3-i?'<>Vyy-M -6- (1R- 
(HU^^^U^+v-) x^;w #;i//vs >-2- 
xa- 3 -^y;i/^->w- h 



#&i 

Mb2 8] 




SnMe 3 



OSiMeii-Bu 



8 



XgA:3- (YV*3*)V7s$y~M -7- (t-? 



&%%W%T-7 8t:^T«*THF (2 5ml) 
^> 4 /77>8 (9 9 5mg, 2. 5 5U^JW <D&m\Z^ 
>^>4>1. 5M t-^JUU^^AigjR (3. OmK 5.2 

5^u^;w zmztz, n^n^iife^^ioo^pfl 

^C^bhU^^I/XX (5 4 8ms, 2.75* 



U» ®aUTX^^>9, 8 1 5mg (iR^6 8%) £ 
JgSftH^feSltbTft^o 1 H-NMR (300 MHz, CDCh) 
: 6 0.22(s, 6H)> 0.35(s, 9H) , 0.95(s, 9H) , 4.8 
50 8(s, 2H) , 7.24-7.28(m, 1H)> 7.52-7.59(m, 2H), 7.8 
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9(d, J=7.2Hz, 1HK 8.02 ppm (s, 1H). 
[0 0 3 6] 



32 



* [fls2 9] 




SnMe 3 



OSillcit Bu 

9 10 
XgB : 3- (hV*r)VZ*>-M -7- (tKD 10 n;W -6- (1R- (MJ jWkS'UJW-*^) X£ 



*#*BftTOt:k:ttT**THF (7ml) *XgA0 
^>777>9 (3 3 9mg> O^ISU^W 
fcT H F ♦ 7 y fcx h 7^7 >^X^ACD 1 
(0.9 2 ml, 0. 9 25U J t;W ^flSTlto 
J»*3 0jMBffl»U ^(CfiS?pffl{t:7>^x^A^lin^ 

7i/a^DYh^77^- (^>U*y;k A^1t>^2 
SJKEtOAc) SaSLTIO, 1 8 2 mg 7 0 %) £ 
afiH*«l»tUT»fc. 1 H-NMR (300 MHz, CDCIs) : 
6 0.35(8, 9H), 1.75 C&#tt<0t f J=5.0Hz, 1H), 4.8 
5(d, J=5.9Hz, 2H), 7.34(d, J=7.8Hz, 1H), 7.52-7.60 
(m, 3H), 7.84(d, J=7.8Hz, 1H), 8.05 ppm (s, 1H), 
[0 0 3 7] xec : p-r. hD^s>v;i/- (5R, 6 
S) -2- (7-kHDtW^-3-^>!/7? 



^J£0J 1 <DZ?i-> 5 1 0 

&iR$7 0%T#fco 1 H-NMR (300 MHz, CDCIa) : 6 
0.15(s. 9H), 1.30 (d, J=6.3Hz, 3H) , L97(dd, Ji=J 
2=3.0Hz, 1H) , 3.27(dd, J=6.4, 2.9Hz, 1H), 3.31 

(*H*&m, 2H), 4.26 (fflttftm, 2H), 4.83(d, J=5.6H 
z, 2HK 5. 21(ABq, Jab = 13.6Hz, Avab=54.3Hz, 2 
2? H), 7.28(d, J=8.5Hz, 3H), 7.40(dd, J=8.6, 1.8Hz, 1 
H), 7.49(d, J=8,4Hz, 1H), 7. 56 (a, 1H) , 7.69(d, 1= 
8.0Hz, 1H), 7.82(d, J=l. 6Hz, 1H), 7.91 ppm (d, J= 
8.7Hz, 2H);IR (CHCla ) 3600 , 1770, 1720, 1600, 152 
0cm* 1 ; U.V. (C&CN): A 290nm (£ 10,500), A 
253 nm (e 11,300). 

[0 0 3 8] #£2 

[fc3 0] 
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34 




i) Tf,O/0irA 
ii) TMSOTfAKfl 



iii) rd 2 (D8A)3- CHCU/ZnCli 





CO*PM 



IgA:p-ZhP^^JH (5R, 6 S) -2- 

- [1R- (hU^WJM^ry) X£jlQ 

2 -XA- 3 -ftjufcfr^i^- h 

1 5il©«*»t«75X3fcr3li3-4rh*;u;M* 
AXXf^6 ( 1 4 3 mg, 0. 4 U U ^)V) **«U 

D77> (THF) 2ml£Jn;L, J8#<0Jk 

a**isaTT?-7 8t:fc»aii/fc. *w?-fy^D 

K;U73> (0.0 6 3ml, 0. 4 5*tJ*;M 
6l0»MttW&. hU7^*D^^>x^*>««* 
ttf (0. 0 7 5mK 0, 4 BSUtJW SiDJUfcfc 1 5#M 
MlCjS^t^Co &^ThUX^;i,7*> (0. 0 6 2mK 

o. 4 5 5 u h u u >v v u 

^D^^>x;i/^^-h (0. 0 8 7mU 0,4 5^U€ 

m ^inAfco ±Bs«*t2o»niHiwrra-* 1 # 

ftl* IgBTllf:tM;x^t>10 (17 8mg, 
0. 4 9 5U*;W , MJX (5M>5>U5 s >7'fch>> 
-y/^^A-^DDMA (8. 5mg, 0.0 0 8 25 



U^W £HJX (2-7U;W XZyj> (3. 8mg> 
0. 0 1 6 5 U ^e;W £ 1 OCDAW TJUKlfhSU £0>/N* 
-f 7;WS**T«fcU£. ±0DfilSI*IBI)Wa3il/fct 
■t, l-*^-2-tfoy>V> (2ml) £±0£jfc 

TX-rJWO. 8 7 MiSftM«B5S« (1. OmK 0. 8 7 5 

£4 0 < CCD?6?g^[C2 O^WB^fc. «OT77X30 

57*- (^u*yjk ^**>+4 0Xittxy;w 
fflauT«e*;u/^*Ai 1, 1 1 log 0K#, 4 7 

40 %) £f#fco 
[0 0 3 9] 
^S3 
Hfc3 1] 
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0 G > 

COzPNB 



i) TftO/DlPA : 
ii) TMSOTf/TBA 



NH HCl 



Pd?(DftA) 3 - CHC1 3 





11 



fkim 1 *W7s91rV 5 ZZ?j-> 1 0 fcB*lft*»- 1. 
CO 04 0] 

[£JMl 13 p-rhD^Jh (5R, 6S) - 
2- (4' -hHn*i/^^-3-bf7x-;W -6 



XlMrO« 1 ©^Dre^>'/7 7 > 8 S 3 - ^ 

;W tf7xr:^ft:|t€r**fcS3W4aat«[l 0, #&i 

fc. 'H-NMR (300 MHz, CDCIa) : 6 0.14(s, 9H), 1.29 
(d, J=6.1Hz, 3H) , 1.84(dd, Ji=J 2 =3.0Hz, 1H):, 3. 
17-3.39(««&B f 3H), 4.22-4;31(«»&b; 2H)> 4.72 
(d, J=5.0Hz,; 2H), 5.23(ABq, :Jab=13.8Hz, Avab=5 
1.7Hz, 2H), 7/26-7. 55(«»&b. 10H) ; 8.01 ppm (d, 
J=8.8Hz, 2H);IR (CHCh) 3600 1770, 1720, 1600, 
1520cm 1 ;U.V. (CHaCN) : A 259 no (6 11, 50 
0). 
[0 04:1] 

[$MM12] p-rhp^>^- (5R, 6S). - 

2- (4-t HD*->^^l/7xrM - 6 - [1 R- 



40 



50 



X%A: 1- (hV**)VZ*>-)V) -4- (b Hp 
*««10i Ml^D^>777>8^1-:^ 

□*-4- (t - »*w^»u**^f w 
^>-K>fc«**l*fcs*tt«it« i o, nmKoxn 
AtB -vmm i> jb wtx* >x;i^ 

ft. 1 H-NMR (300 MHz; .CDCIa) : a 0.27(s, 9H), 1.60 
tft»tt©t,- J=6.0Hz, 1H), 4.66(d, J=6.1Hz, 2H), : 
7.33(d, ;J=7.6Hz, IE), 7.48 ppm (d, J=7.9Hz, 2H) 0 
IgB : p-s.hD<>?#- (5R, 6 S) - 2 - 
(4-fcFD+^^5 1 ;U7xx;l/) -6- C1R- (h 

-3-;fr;i4^>Ur--h ? 

mmm 1 cdx^^-> 5 §iiAt#fc7;xxjpx^t> 

tcB«&&fcKjM2%lM 1 on*E«E«W!aF»t 
ffl^T«E<fc-&«il*iK*7'0'XTff&. 1 H-NMR (300 MH 
Z, CDCI3) ■:■ 6 0.12(s, 9H), 1.27 (d, J=6.2Hz, 3H) 

, 3. 12-3. 32dg$ifrm, 3H), 4. 18-4. 29(®Jf£fcm, : 2 
H), 4.65(s, 2H) , 5.28(ABq, Jab =14.1Hz, A v AB =51. 
5Hz, 2H), 7.-30(d, J=1.5Hz, 4H), 7.44(d, J=8.7Hz,2 
H), 8.12 ppm (d, J=8. 8Hz, 2H) ; IR (CHCh ) : 3600 % 35 
40-3300 ; 1770, 1720, 1600, 1520cm ; U.V. (C&C 
N): A : 270 no (e 14,000) o = 

[0 0 4 2] i 

[*JS0«1.3]: p-XhD^>^-i (5R, 6S) - 
2- (3-^>y^xrjW - 6- (1R- (HJj* 
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xgA: 3- (HJ*y;ux»>x;io 

7x> 

H560J1O, *8 1 O^Dt y^>!/79>8 ft 3 - y 

^X3X^t>ftW8 2^T#rc, 1 H-NMR (300 
MHz, CDCla ) : 6 0.37(s, 9©, 7. 41-7.48(ffi$iftm, 2 70 
H), 7.54(d, J=8.6Hz, IB), 7. 82-7. 860g$tfcm, 2H), 
8. 18-8. 22(m, 1H), 8.27 ppm(s, 1H) 
IgB : p--bD^>^- (5 R, 6 S) -2- 
(3-^>!/W^*) -6- (1R- (MJ*?^ 

£S£0J 1 OX^t> 5 ftIgAT#&^>^^ 
X^±>^H€rlftA&S*^4SaSflf!l 1 <£XgETia»L 
fc*lfe*fflViT«Bfc^4fc*«*7 0XTfffc, 1 H-NMR 

(300 MHz, CDCU) : 6 0.15(s, 9H), 1.31 (d, J=6.2 it? 
Hz, 3H), 3.26-3.45($$8ftm, 3H)> 4. 22-4. 35 (ffittft 
m, 2HK 5.22(ABq, Jab=13.3Hz, Avab=51.6Hz, 2 
H), 7.28(d, J=8.7Hz, 2H), 7. 37-7. 47(1g*t^:m, 3H), 
7.58-7.80(m,2H), 7.83-7.97(ffi$8ftm, 3H), 8.06 ppm 
(d, J=1.6Hz, 1H) ;IR (CHCla) 1770 , 1720, 1600, 152 
Ocra* 1 ; U.V. (CHaCN): A 240 nm ( e 14, 800) . 

[0 0 43] 

p-ZhD^>^- (5R, 6S) -2- (9-** 
y - 3 - v^>^xx;w -6- (1R- (HJ/3 1 30 
JVisVJVttis) X5-M M/t^>-2-X A-3- 



a**H«T-7 8tfc»TtM3^3 1 l/> (7.3ml) * 
£JSW1 3 MiAT^y^>^XXM^ t> 
(2 5 5mg, 0. 7 33U*;W «M:m-^DD 
iiSESK (1 5 lmg, 0. 8 8 311^) SrJnAfc. £ 

fe 0 tfcHT £ ©HftRftx-y^TttKU U VtMMKft 

Jk Mri*->*3 0% EtOAc) fflS!UT9-**Vy^ 
>y^XX;UX^^>l 8 6mg (iR*7 0*) 
1 H-NMR (300 MHz, CDCli) : 6 0.36(s, 9H), 7.44-7.4 
8(0, 1H), 7.54-7.61(ffi$8ftm, 2H), 7.83(d, J=7.7Hz, 
1H), 7.88-7.97 ppm($SSftra, 3H)„ XgB : p-Xh 50 
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38 

U*>¥)V- (5R, 6S) -2- (9-#*7-3- 

^^>75 1 xx;w -6- ciR- (mm^Uv'LUU 
**>0 x^;w *;u/x^>- 2 -xa- 3 

^5609 1 W^t>5 £XgA-e?§& 9 
V?x-)V?s2ir>\zWZ&?LtcteMtmm 1 ©IS 

fc. 'H-NMR (300 MHz, CDCla ) : 6 (^7Xf^V 
-) 0.14(8, 9H), 1.28 (d, J=6.2Hz, 3H) . 3.18-3.4 
Kliai&n, 3H), 4. 23-4. 36 2H), 5.23-5.38 
(m, 2H), 7.38-7.65(1gJifcm, 5H), 7.72(s, 1H) > 7.9 
2-7. 98 (m. 2H), 8.06 ppm (dd, J=8.8, 2.2Hz, 2H);IR 
(CHCla) 1778 , 1720, 1600, 1520cm - 1 ; U.V. (CHaC 
N): A 250 nm (290 +325 M) * (e 27, 400) . 
[0 0 4 5] 

mmmi 5] 

p-x:f>D^>v?;W- (5R, 6S) -2- (2-7U 
;M - 6- CIR- (h>J^^S/U;^*3/) X5 1 

;W *;wt^> - 2 - xA - 3 



2- (HJ*?JI/X*>XJW 7^>, 6 9% 

1 H-NMR (300 MHz, CDCla) : 6 0.13(s, 9H), 1.28 (d, 

J=6.2Hz, 3H), 3.17(dd, J=6.2, 2.8Hz, 1H), 3.24(d 
d, J=18.6, 9.1Hz, 1H) , 3.53(dd, J=8.5, 10.0Hz, 1 
H) , 4.15-4.27(S*l&ltt, 2H), 5.38(ABq, Jab=14.2H 
z, A v * b =70. 9Hz, 2H), 6.51(dd, 1=3.5, 1.7Hz, 1 
H), 7.45(d, J=1.7Hz, 1H), 7.64-7.69(m, 3H), 8.19 p 
pm (d, J=8.7Hz, 2H);IR (CHCla) 1770 , 1720, 1603, 
1520cm ; U.Y. (CHaCN): A 335 nm ( £16,80 
0), A 265 nm ( £12,900) 0 

[0 0 4 6] 

[&Jfcf!l 6] 

p-XhD^>^- (5R, 6S) -2- (2-^X 
XJW -6- (1R- (hU****U;W-*J') X5P 
)V) jpynsp- 2 -XA- 3 -tl))stf*risU- b 



2- (HJ^^x^xxjw ?t7i>, 4 1% 

4^;U%£>Pd 2 (DBA)a -CHCla RZf 1 6 "E)V%0> Y U 
(2, 4, 6-HJ*h^>7xX;W *X7^>fti 
fflbfco 'H-NMR (300 MHz, CDCla) : <5 0.13(s, 9H), 
1.28 (d, J=6.2Hz, 3H) , 3.19(dd, J=6.2, 2.7Hz, 1 
H), 3.35(dd, J=17.6, 9.0Hz, 1H) , 3.46(dd, KL7.6, 
9.9Hz, 1H) , 4.16-4.28($S8fcm, 2H), 5.39(ABq, J 
ab=13.9Hz, A v a b =67. 0Hz, 2H), 7.06(dd, J=5.4, 3.9 
Hz, 1H), 7.47(dd, J=4.9, 1.1Hz, lfl), 7.58(d, J=2.8 
Hz, 1H), 7.67(d, J=9.2Hz, 2H), 8.19 ppm (d, J=8.8H 
z, 2H);IR (CHCla) 1770 , 1710, 1601, 1520cm ; 
U.V. (CHaCN): A 340 nm ( £ 12, 300)), A 265 
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nm (e 13, 100) a 
[0 04 7] 
[S£HSW 1 7 ] 

p-~hV^>Z?)l- (5R, 6S) -2- 

-6- (1R~ (MJ/^S/U***^) X 
*M X)Vrt<y- 2 -XA- 3 -^J^yl/-h 



2- (hU^?;UX^>-JW ^n^> 

'H-NMR (300 MHz, CDCh) : 6 O.lKs, 9HK 1.25 (d, 

J=6.1Hz, 3H), 1.90(8, 3H) % 2. 91-3. 12(m, 2H), 3.1 
5(dd, J=6.2, 2.8Hz, 1H), 4. 10-4. 22(881^, 2H), 5. 
03 (s, 1H) , 5.12(d, J=1.5Hz, 1H)> 5.32(ABq, Jab=1 
4.0Hz, Avab=46.3Hz, 2H), 7.61 (d, J=8.7Hz, 2HX 
8. 20 ppm (d, J=8. 7Hz, 2H) ; 

[0 04 8] 
8] 

p--hD^>^- (5R, 6 S) -2- (2-7x 
~)V7ttV~)V) - 6- C1R- (t-^*^? 
;PS/U***S/) XWW MM>-2-X A-3- 

M^i±^kr± 



(*ffiWiTffifflL/&hu^?;^>u;PhU7 
h y n * * >x; w?*- h t «#* Afc £ t eft 

JC) 1 H-NMR (300 MHz, CDC la ) : 6 0.80 (5, 6H), 0.85 
(s, 9H) ( 1.26(d, J=6.2Hz,3Hh 3. 00-3. 19 (1, 2HK 
3.23(dd, J=5.4, 3.6Hz, 1H)> 4. 18-4. 32 (ttJIfci, 2 
H), 5.37(ABq, Jab=13.8Hz, Avab=48.0Hz, 2H), 7. 
25-7.43fiMefcm, 5H), 7.62(d, J=8.4Hz, 2H), 8.12 p 
pm (d, 1=8. 4Hz, 2H); 
[0 04 9] 

[$mm 9] 

#U*A (5R, 6S) - 2- (l-*;PA^-f;P-3 

-^>v/7^x;W -6- Ci R-kHD^>-xf 
;W 2 -xA- 3 h 



i0 



a? 



30 




COiPNB 



CONHr 



i. AcOH 
TIIK/llzO/BtOH 



ii. Ht/10% Pd/C 
KHCOa 




Mfc3 2J 



THF/*/EtOH (1. 3 : 1 : 1. 3) 2 5ml**J60!l 1 
T#fc*;PA^*A7 (170mg, 0. 2 7 7 ^ U ^;P) 
«)iWW6*fc*»« (0. 0 0 4nK 0. 0 7 * »J*;W § 
JDAfeo £CD&jft£3 5tn?7 0»W»U ^IcSft 
»#y*A (5 5mg, 0. SSSU^W *1WL *tdl 
0%/^^^A/C (17n«, 10SS%) £iDA£. 

yyj- (4 : l©*:7-fehnhU;W fc±D««b 
9 9 mg (W80.7%) £660 
JMMtiLTttfc. Jl©^SWJ4*BlttllFm«««Bl7 
807IA «038»«iiLT««fSftTlrJ*Hi;fl:^«fc* 

[00 5 0] 
[S3S«2 0] 

Wb3 3] 
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\) Tf X 0/U I PA 
ii) TilSOTf/TEA 



CO*PN& 

tii) Pd,(DBA) 3 • CIICI 3 /ZnCI z 

1 / f ~ 2 - V n V y V 

1USOC 




HcjSiO 




COzPNB 



p-rhP^>yj[/- (5R, 6S) -2- 

/t*<;p-3-y^>»/75=;W -6- (i r- (h 

-3-*JMfrfr$/l/-h 



5 ml <Dftj»3 *tS7 7X3 K-gl 0 - * V *;W V** A 
X^f;P6 (7 9. 6mg, 0. 2 2 85U j e;W £3fe*U 

P77> (THF) lilSJWA, J8#?<0IKKJ&&«8£N 

> (0. 0 3 5mU 0. 2 5 * U^W 1 0# 

*>mm*%! (0. 0 4 2ml, 0.2 5$ u*;» 
(CI 5#RBElC«#L&. *WhUXW^> (0. 
0 3 5ml, 0. 2 55U^;W fttt**fcMJ*WI^>U 
*hU7^*n^*>X***-h (0.0 4 8ml, 0.2 
5*'J*;W ±OEJ&*2 0$HWI#T*-- 

*itm. ieDt»&*M;x^t>5 (93. 

8mg, 0. 2 5*U*;» £MJX (^>^U^>Tir 
h» -v/^v^7A-^nn*;l/A (4. 7mg, 0.0 0 

4 5 ^ u 2 ^e;p%) om^mmm^ 1 oo/w 

*WW3Wtt38Ufc«f, (6JiN-^y*i;nU^/v (1 

mi) *±<DK&m£mzmz&\z?mmLftmB®z 

(0. 1 6 7bK 0. 2 5 3 U*;M # 



C0NH* 



rt#**^X?;PX-x*t*S#01 2 5mlCD#j&ai 
*fctt#AnTK**ffJkl/fc. *f«ffi£#«U* (3 

0) tft&Turmfthrzo ffWHsaw^*^*-? 

(S'Uj&Wh 6 0-6 5%»fiXW/AW» ffi 
«l/T*^/t^*A7» 10 8mg (7 7%) Sttffrfc 
#«fiO»tt«»*»&. 'H-NMR (300 MHz, CDCh) : 
6 0.15(s, 9H), 1.30(d, J=6.2Hz, 3HK 3.28(dd,J=6. 
4, 2.7Hz, 1H) > 3. 31-3. 45 (in, 2H), 4.21-4.35<«Si& 
m, 2H), 5.21(ABq, Jab =13. 5Hz, Avab=50.1Hz, 2H), 
6.17( ffliSVi-aSI, 2H) , 7.35-7.41(m,3H), 7.48-7. 
54 On, 1H), 7.60(d, J=8.3Hz, 1H), 7.83(d, J=7.2Hz, 
1H), 7.97(d, J=8.8Hz, 2H), 8.09(d, J=2.0Hz, 1H), 
40 8.18 ppm (d, J=1.9Hz, 1H);IR (CHCb) : 3510 , 340 
0, 1770, 1720, 1675, 1590, 1520cm* 1 ; U.V. (CHsC 
N): A 290 nm (ell, 000 ), A 250 nm (el3,3 
00) . 

[0 0 5 1] &<Dmmm\m\zctt>p>te^wLr)* mm 
te^%£\z\tz0&f&*nmm\z&&?zfrx\tnmw 

50 1 0O^>y77>8*S»#TBE»OJBaa:7U- 
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[0 0 5 2] 

[*J6092 1] 54-rhD^>y^- (5R, 6 S) 
-2- (9 -**V- 3 -9*>*/<f-X-M -6- 

>- 2 -XA- 3 -1l)\,i£*z/V- h 



3- (hu^^;ux^>-;w -9-**v^>y?* 

7x> (*Jg«14, IgATffc) 5 1%, 7.19 V 

[0 0 5 3] 
[£»J2 2] 

p-nbn^>y;i/- (5 R, 6 S) -2- (9-tF 
□ty^W-3-7zt>h^;H -6- ClR- 

(MJ*^;i^U;k**->) xgvw 
xA-3-;fr;fcafrfr3/i/-h 



44 



if? 



* Avab=53.7Hz, 2H), 5.17(s, 2H) , 7.08(d, J=8.6H 
Z, 2H), 7.45(dd, J=8.2, 1.6Hz, 1H) , 7. 56-7. 77 (»M 
&m, 6H), 8. 05-8. 10 (m, 1H), 8.43-8. 47 On, 1H), 8.52 

ppm (s, 1H);IR (CHCb) : 3600 , 3520-3350 . 177 
0, 1720, 1600, 1515cm -« ; U.V. (C&CN): A 252 

nm (£25,200) o 

[0 0 54] 

[SJM2 3] 

p--hP^>yJH (5 R, 6 S) -2- (7-fcF 

p^>^^;u-3-^>y77-;w -6- cir- 

JA-3-M^>l/-h 



3- (MJ*^X*>-;W 

7x^->hl/>7 1%'H-NMR (300 MHz, CDC Is) : <5 
0.16(s, 9H), 1.31(d, J=6.1Hz, 3H), 2.13( «£^s, 
1H), 3.29(dd, J=6.6, 2.0Hz, 1H) , 3. 33-3. 48 (m, 2 
H), 4.21-4.38(*«iam f 2H), 5.15(ABq, J AB =13.6Hz, * 

, SnMe 3 



CM 




3- (bV*?)l7s9>X)[,) 

i^>*/7 5>6 6 h;M4£T*«0J 1 0 tf>£ 

[0 0 5 5] 
[£J6«2 4] 

p-ZhD^>yJh (5 R, 6 S) -2- (1- CN 

7?-)],) -6- C1R- (bV*9>fri'V) V£3Ekl 
X9>M ^?;PM> - 2 - XA - 3 - M^y K h 



Hfe3 4] 




SnHe 3 



C0NHCH 2 CONHz 



X@A : 1- W-tUW^M *?)V) *)vn*<t 



N* TffiJ&THF (7.5ml) *X^>Xj«4 (5 0 0 
ml, 1. 3SU*;» Offi^jgfSl : 1- (3-SW* 
7^y^nbr;W - 3 -x?;kfr;M*$MS H*6K« 
(3 0 7ml, 1. 6 * U^k 1. 23S) il-kKci* 
^>»/hU7»/— (2 7 0mg, 2. O^Ut 

;k 1.5 a*) f*5ft£M*ft*JRflrt-* 

fcftfC**7'feh-hU;P*iDA, ;iO*i£?££3 o# 
IWJttfLfc. Jk^TDMF (10ml) *yU^>75H 

^K^(2 9 8mg, 2. 6^u*;k 2. oaa), MJX 

(0.4 6il, 3. 3 3U"EJk 2. 5 M§g) tD 
BU (0.2ml, 1. 3*U*;k 1. OSS) OSttSJDA 



40 



13 

£ 0 2 0^«l / ^ £jSfi^ffi«EtOAc(2 0 0i 
1) ica^An, * (2 5mlT^T4[Bl) Rl/fttt* 

(2 5nlfrrC2H) Tifc#U (MgSOO, ffl 

^TTSffilfco 5/U*^77'r>a*^A? 
D7 h^77^-tiffllT (EtOAc) 1 3, 5 5 Omg 

(9 6%) *6feH*«*4:l/T#&, 1 H-NMR (300 MH 
z, CDCIa) : <5 0.38(8, 9H), 4.31(d, J=5.6Hz, 2H), 
5.47( «i£^5, 1H), 6.27( HiE^s, 1H), 7.40(t, J= 
7.9Hz, 1H), 7.50(t, J=7.8Hz, 1H), 7.66(d, J=8.2Hz, 

1H), 8.00(d, J=7.6Hz, 1H), 8.20(s, 1H) , 8.27-8.3 
2ppm (m, 2H) 0 IR (CHCh) : 3480 , 3430, 3000, 169 
0cm * 1 . 

[00 56] 

Mfc3 5] 
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45 



HO 




i) Tf a O/DIPA 
ii) TrtSOTf/TEft 



CO, I'M 
iH) (CHsCN)*PdCl a /ZDCI, 

COHHCHiCONIl 





COzPNB 



14 

liB:p-rhn^>y;l/- (5R, 6S) -2- 

(l- [N-*;p;^>f;W >if;W *;i^/t*^;p-3 
-V^yjyv-M -6- UR- (M-M^I^U 

N* T-7 8t:fc»T«jiTHF (1.6ml) 
^rhXXf^6 (llOmg, 0. 3 23U i E;W ©»#S JK? 
*fc^y^DWU7S> (53. 3^ K 0.3 8 

;k i. iSS) «in;U»sn&*M&S£«*i o#wt 

#Lfc. hU7;P*D^^>x;P*>Rfft*« (63. 9 
a 1 > 0. 3 8 5 U*/k 1. 1 3S) SriDA, 

5»IBUt#Ufc. HJXWU75> (53. O/z 
1 > 0. 3 83U*;k 1.1 M§§) ^hU^^^UJWh 
'J7WD^^>XW^-h (73.4a K 0.3 8^ 
U*Jk 1. 1M5S) *1PA, :^M2 0M)|j$ 
l/fc. *V>Tjg*N-^^-2-tf0U^/> (1.6 
ai) *JnA^cfcttftif^- CrfehxMJ;» 40 
JU (II) MIS (4. log, o. 1 65U*;i% t 
XeAT#fc7U-;^^^>l 3(12 5mg> 0. 2 9 

* U *M o. 9 i SS) ^Jn^^o S&kx-tmw. 

8 7M ZnCUj&K (0. 4 4mU 0. 3 BSU^k 1. 13 

0»Mi!t#l,fc. £0B£*SX-t^ (4 0ml) 
(10ml) Sdtr»*«4fcffi*AnTS**ffjhb 
£■ W«f (1 0mlT^T3[HI) (1 0 

niroT2B) Tft»U tttt (MgS0<)* /-'JyhT 50 



C0NHCH 2 C0NH 2 



7«>^^D?h^77>{- (EtOAc)T*?$?LTl 4, 
1 2 6mg (6 5%) 1 H-NMR (300 MHz, CDCU) 

: 6 0.15(s, 9H), 1.30(d, J=6.2Hz, 3H), 3.28(dd,J 
=6.4, 2.7Hz, IB), 3. 33-3. 38 (m, 2H), 4. 24-4. 34 (m, 4 
H), 5.58( 4lJ£^s, 1H), 6.22( (gjE^s, 1HK 7.36- 
7.43(m, 3H), 7.52(t, J=7.2Hz, 1HK 7. 74(d, J=8.2Hz, 

1H), 7.83(d, J=7.7Hz, 1H), 8.01(d, J=8.8Hz, 2H), 
8.07(d, J=1.7Hz, 1H), 8.17(d, J=1.9Hz, 1H)> 8.27pp 
m (m, lfi)« 

[0 0 5 7] 

[*J6«2 5] 

p-rhD^>^P- (5R, 6S) -2- (7-hH 

p+^f;H3-^>y77-;w -6- (ir- 

XA-3-»M»'>l^-b 



nffiM23, IiAOX*t>©ftt)Dl:3- (MJ* 
>ftffl^fcS^fi«lM92 3©xaBTE«Ufc*frfc 

[0 0 5 8] 
C^J6«2 6] 
Wb3 6] 
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47 



48 




0 6 



i) tftO/DIPA 



CO,PNB 

ii) Pd 2 (DBA) 3 -CHCl:,/ZnCl* 



OH ,0.1c 





15 



CO,PNB 



p-rhD^>yJl/- (5 R, 6 S) -2- (7-tH 
□ + ^^^-3-^>^7^n;|/) -6- C1R- 



a&i 

N 2 T~ 7 StZfci&TlfcS&THF (2.0ml) 
^rhXXx;l/6 (14 3mg, OMUUtJW <£ffi#J§ 
^[cy-l'y^Dtf^T^^ (63/iK 0.455'Jt 

;k i. iM*fi) ^jjn^en^nfiii^§i o#ra» 
hU7;k*D**>;ui/*>K&*$ (7 5u 
u o. 4 5^u^jk l lmw fc^r&im 

P'jyy> (2.0ml) £iD;L jfcKhUX (^>y'J 
5 ; >7'feh» 5W93^A-£aa*;kZ> (8. 5 ml, 
2^^) , HJX (2, 4, 6-h>J^h^^7xZ 
;W *X7>f> (17. 4mg, 0.0 3 3^U^) tSISS 
IiBtifc7U^^t>10 (180m 
g, 0.4 5>'J^;K 1.1 MiS) Sl*KB»ttiLT 
i0^.^o 5M InZUmm (0. 3 0m 

U 0.4 5^iJ^k 1. IMS 5) ZlMTLtc. 

(4 0ml) t* (10ml) s#tr»aw*k:tt*AnT 



^a.^DTh^^7^- (8 5% EtOAc/'\3rU*» T 
»fil,T15, 14 7mg (6 8%) 1 H-NMR (30 

0 MHz, CDCh) : (51. 39 (d, J=6.3Hz, 3H), 1.82(d, J= 
30 4.7Hz, 1H), 1.95(t, J=6.0Hz, 1H), 3. 25-3. 45 ($$!£: 
m, 3HK 4.25-4.41(1g$|fcm, 2H), 4.84(d, J=5.7Hz, 2 
H), 5.20 (AB ,Jab=13.6Hz, Avab=55.9Hz, 2H), 7. 
21-7.3KJg»fcm, 3H), 7.38(dd, J=10.3, 1.3Hz, 1H) 
> 7.49(d, J=8.3Hz, 1H)> 7.57(s, 1H) , 7.67(d, J= 
8.1Hz, 1H), 7.80(s, 1H) , 7.88 ppm (d, J=8.8Hz, 2 
H)o IR (CHCh) : 3600 , 3580-3400 , 1770, 1720, 16 
00, 1520cm- 1 ; U. V. (CH3 CN) : A 290 nm ( a 22, 5 
00) , A 253 nm U24.300) . 
#£2 

40 1. 1 Sfi©«{bffi»«:l. lS*0*fcSMV!7nKA7 
«Ufc*ftlca-3T*Bft-&Wl 5 &JR*8 3 %T»i6 

[0 0 5 9] 
[§gJ6012 7] 
MS3 7] 
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49 



50 




i) TfzO/DlPA 
THP/-78 X: 



C0 2 PNB 

ii) ?d z (DBA) s • CHC1 a /ZnCl t 



Me 3 Sn 






17 



COzPNS 



C0NH 2 



p--hD^>^- (5R, 6R) -2- (1-*^ 
AM^-3-^>y77-JW -6- (1R-7* 

-M7 



N 2 T-7 8t:iC*T«»THF (1. Oml) *~53/3- 
^hXXfMB (7 1mg, 0. 2 0 3S'J*;W 0>}f# 

*«fcy>f yynt;;P75> om, o. 2 3 3 = u 

Jtftbfco h l J7MD^^>x;^>ffi**«l (3 8 

11 u 0. 2 3 3 ^ u*;k 1. 1 a* san*, &v>T£ 

***ft2 5»MJM*Lfc. *V>?**N-*^-2 
-t!PU^;> (LOmi) £JD;L, &V>TMJX 

(4. 2 rag, 2*;W , HJX (2, 4, 
^ry7x-JH (8. 6mg, 8^P%) ig* 

HI, IgDTifc7'J-^X^t>5 (7 6mg, 0.2 

3 3$u*;k lis«) *imz±T@M®tLTta 

Afco gStCX-x^*!. 5M ZnCIifftt (0. 1 3 5m 
I, 0.2 3 3 S'J*A, 1.1 S* SriD^^o 



30 



40 



«oi»*&j£tts*ik&£i;:B< taswcsfifcau 

(Mgsoo, aasa* 

(5 0-7 0% EtOAc/^**» TfS©LT17, 8 
9rag (8 0*) *#fc. 1 H-NMR (300 MHz, GDCls) : 6 
1.53(dd, J=24.0, 6.3Hz, 3H) > 3. 32-3. 52 (}g}t&m, 3 
H), 4.39(dt, J=9.5, 2.6Hz, 1H), 4. 92-5. 17(«l*£in, 

2H), 5.29(d, J=13.3Hz, lfl) , 6. 15-6.25(«Hj£V>s, 2 
HK 7.28-7.42(&$tfcm, 3H), 7.47-7. 64 («»&a, 3 
H), 7.82(d, 1=7. 1Hz, 1H), 7.95 (d, J=8.7Hz, 2H), 8. 
06(d, J=1.7Hz, 1H), 8.18 ppm (d, J=1.8Hz, 1H) 0 IR 

(CHCU) : 3500 , 3400, 3000, 1780, 1675, 1590, 15 
20cr 1 ; U.V. (CHaCN) :A 290 nm U 1,700), A 
250 nm (e2,000), 

[0 0 6 0] 

CHIJS09 2 8] 

Mfc3 8] 
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D--ha^y^)V- (5R, 6R) - IS-*?*- (0. 0 8 Oml, 0. 1 18 5 U *M *M?L : 

-3-^>V77-;w -6- (ir- (mj*?* t^^tatisu^o ga^um ^<oig£?££ 

y'J^'» XfW M/K>-2-XA-3-* lP#ffl2 0#8l#L&o : 7X3C0rt^£^X 

M»^" M9- . ?;Vx^x*£#£^trl 2 5ml^^S4Ha^An . i 

N 2 T- 7 8"CK- XEfcftffjhtfe. b* (30) fttfAifi : . 

»Tft»THF (0. 5ml) #=3ZB KXXrJH 8 *Tfft»lft.i titt*IHl7y*'>We«ILfc. 

(38. 7mg, 0. 1 0:7 5U*/» 0*tt^KSM V!/ -*V^COJB^**^U*«ftJltffiT-T»*Ufc. 8 

DfcMl/Z3> (16. 6/i K 0. 1.1 8 511*** 1. IS f«3$77'r^^D"7h^77^- 4 

S) tin*.; »&ttfc*tfifi'&*«i o#ra#ufco o%S8x^/At*» «it**w*ai 

h"J7**D^^>X**>«**« :(2.0. 0/il,0. . 9, 3 Omg (4 5%). 1 H-NMR (300 MHz, CDC 

1 1 8 ^ U 1. 1 ^g) £2JD;t, &V>"Cfij6»*S h) : <30.15(s, 9H) , 1.08(d, J=15.3Hz, 3H):, 1.29: 

1 5#H»# : b&. >UXWP75> (16. 6 p 1, 0. (d, J=16.1Hz,'3H):, 2.05 OBfcHs, IB), 3.36(dd, J •. 

1 1 8S'J*;k 1.1S1) thVtrAisVJVbVy =6.1, 3.1Hz, IB); 3. 48-3. 53 (m, 1H), 4.23-4.33(^8 

;k*a** h (23. "O./t 1, 0; 1 1 &m, 1H), 41 36(dd, ; J=10. 1, 3.0Hz, 1H) ,5.13 (A 

*Jk 1.13S) £iP*., EfiMBfi**'2 0#W«#l/ =4(7 B ,Jab=13.5Hz, Av ab=29. 8Hz, 2H), 7.20(d, J=8.6 

fco ±!©EJS«*2:0»WJ*»"r*-^ ^JSM 1 0, Hz, 2H)> 7.28(d, J=6.8Hz, lH) , 7.35(dd, 1=8.4, 1. 

IgB7?»fc*M ; ;X*t>10 (4 3mg> 0. 1 1 8 7Hz, 1H), 7-51(d, J=8.5Hz, 1H), 7.57(s, lfl), 7.69 

SU^W , MJX (^>>>U'7 ; >7irh>) (d, J=7.9Bz, lH), 7.77(d, J=1.8Hz, 1H), 7.85 ppm : 

$>9A-0DD**2> (2. 2mg, 0.0 0 2 U U*;W (d, J=8.8Hz, 1H);IR (CBCls) : 3600 , 3020, 2980, 1 = 

iMJX (2, 4, 6- MJ* h+^7xx;W 3i^X7 770, 1720, 1600, 1520cm" 1 ;0. (C&CN) :A 288 

A y (4: 6mg, 0. 0 0 8 6^ »J*JM- &1O0VW 7* Dm (£21,400) • 

KtHU- ^W7i^OT«tL ±C0E£l$ i ■ [0 0 6 1] . 

Nh»4BIUfcft N-^^tf D ij>?7> (o. 5ml). £ ; [HJfi«29]. 

^©K*fi^«KllDA*^»l«UfcH»»ftj»A& : p-^hD^>^- (5R, 6R) -2- (7-fc.F 

(H*«ttl«fcJlD*fc) « »^X-fJWL5Mfi 50 D + ^^-3-^//77XJW -6- (1R- i 
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53 

- 2 -XA- 3 -*;M«*5/l/- h 
Kt3 9] 

HO 

II il 



54 




C0«FNB 



i) TfiO/DIPA 
ii) l Bu«etSiOTf/TEA 




20 



COtPKB 



XSA : p-nhn^>y;u- (5R, 6R)-2-h 
>J 7**a^f 6 - CiR- (t 

2 -XA- 3 -il)Vl$**/V- h 

g^T - 7 8 <C fc»aj Lfc**T HF 3ml *X$g 0 - * i 

1 BuHctSIQ 

B I! 



*h*A/WAXXfA6 (10 6mg, 0. 3 0 4311% 

;W \z*Mv7u\Z)\,7$y (l. ISA 47m i> o. 

3 3 55'J*;W SriUArtio uOiST 1 0 *Hf#Ufc 
«»6nfc»ft»«KhU7U!y^**« (1. IMiS* 
56mK 0.3 3 55 U^W ^iUAfco JEfc 1 5#*t 
gI^h'JX^75Xl.lSI> 4 7/il>0. 
3 3 5 5 'J%JW ftftJAfi-fettert-^Py^^i/ 
h U 7 V- V (1. 1 77/il, 0. 3 3 5 5 U 

ftEtiO-^4 OmlfcBtOAc -1 Oml Ka^AnNaHCOsgaW 
«« (10) , HtO(lia) Rtffcfi* (10) TSfc#U 
fco MgS0< WUCftftbfcfttt&U 

(1 5% Et0Ac/A**» THSJLT2 0* 1 6 lmg 

(8 9%) ftH»«RtbT»fc. 1 H-NMR (300 MHz, C 
DCh) : <5 0.51(d, J=2.3Hz, 6H), 0.84(s, 9H) , 1.21 
(d,J=6.3Hz, 3H ) , 3.14(d, J=8.1Hz, 2Hh 3.31(m, 1 
H) , 4.20-4.31(H>tam, 2HK 5.37(AB ,Jab=13.6H 
20 z, Avab=34.2Hz, 2H), 7. 59 (d, J=8. 7Hz, 2H), 8.19 
ppm (d, J=8.8Hz,2H) ;IR (CHCh) : 1800(8) • 1740 
(s) , 1610 Cm) , 1530(3) • 

[0 0 6 2] 

[ft4 0] 




, Orte v 



- Bu.NCI • HtO 



COtPNB 

PdsCDIMDa • CHCl 9 
1 / ? a. 2 ■ - □ »/ '>V y 



rteaSn 





21 

lSB:p--hn^>^- (5R, 6S) -2- - (1 R - t - ^y^^x'JWt ^) X^AO 
(7 -t FD*->*^-3-^>>/77X;W -6 50 ^;U/S^>- 2 -XA- 3 -ft^afrfrv^- H 
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55 

X/-AMJ7U U-h2 0 (5 5. 7mg, 0. 0 9 4SU 
*M *«*THF£N-*?;l^nUSV> (1ml) 
KS*TafflT*#bft. £0»«fc:?di(DHA)s • CHC1 
s(2tM, 2mg) , hUX (2, 4, 6-MJ*h* 
->7xx;W *X7>f> (8^%, 4mg) , 
10 (1.1 0. 1 0 3 ^ U*;k 3 7mg) tfeO • 
Bui NCI (1. 1 M§S, 0. 1 0 3 * U 2 9mg) £ IS 

SLTiS^Ufc. »2 0^^6n«:3tfi«jRSEt2 0iC 
ft*A*U *Rtf£&*T-ft#LMgS0< T?S£»»», « 
ffi^IS^Tiil^o Si0 2 77y>':x#7A£DVh 
tfyyj- (4 0% BtOAc/'\**» 
1, 41. 6mg (6 9%) 1 H-NMR (400 MHz, CDC 

h) : <50.09(d, I=1.5Hz. 6H), 0.88(s, 9H) , 1.28 
(d,J=6.2Hz, 3H), 3.24-3.40(«JSftm, 2Hh 4.26-4.36* 



55 



i0 



» (ffiKftn, 2H), 4.83(s, 2H) , 5.20(ABq , Jab=13.6H 
Z, A v a b = 69. 9Hz) , 7.27-7.31(tt*ifcm, 2H), 7.41(d 
d, 1=8.7, 1.8Hz, 1H), 7.49(d, J=8.4Hz, 1H)> 7.56 
(s, 1H) , 7.70(d, J=8.0Hz, 1H), 7.84(d, J=1.8Hz, 1 
H), 7.92 ppm (d, J=8.8Hz, 2H) . 

[0 0 6 3] 

mmi 3 0] 

p-ZhD^/yJb- (5R, 6S) -2- {1- CN 
-2- (N - * 2 - tf U y^^A) X?JM #A 
/^)V-3-^^>Vyy^M -6- [1R- (h 

U^^A-^U***^) IfM -*;wi^>-2-x 
A - 3 - ft ;io frjr$/ i/-hh'J7Mn^ >X A** 

r± 

Wk4 1] 




igA: l- CN-2- (2-tfU^;w x?;W *A 
;^e< A- 3 - h U * g g > 

(22) 

N2 TffcJ&THF (4. 5ml) +X^>XAS4 (3 0 0 
Eg, 0. 8 0 * >J*JW COjg^^iC 1 - (3-^^A 

(18 3mg, 0. 9 63U^;k L2S1) tl-tKD 
*S/^>r/hU7^/-^*ftHr (1 6 lmg, 1. 2*U* 

;k i. 5 as) *nn*&. fefcatcN *jn*.Tf»&n& 
»»**RjSfcu c 3 o»noji»i/&. * 

^T2- (2-75/X^W tfU^> (0.14ml, 1. 
2*U*;k 1.5S1) 3 0#jWKiBLfc 

ra)K*iB-&«SX— r^fcftSfAll* H20(2 5ml» 



Me 3 Sn 




22 

XgB : 1- [N-2- (N-^^;i/-2-bf'J>?X^ 

A) xy;W *;wt*'f^-3- MJ*3Mk*^>xA 

3) 



*-f^2[5J) (2 5m!-f^T2[Hl) "CftfrU 

^ICft® (MgS04)jtii^4 1 TSagL^ i/U*y*7 
7yy^7A^aYh^7^- (7 0%EtOAc/He 
x)TSKbT2 2, 3 7 5mg (9 8%) S*ffiG>$/Dy 
^tbTftfc. 'H-NMR (300 MHz, CDCh) : <50.36(s, 
£0 9H) , 3.210, J=6.6Hz, 2H), 4. 05 (dd, J=6.4Hz, J=12. 
6Hz, 2H) , 7.16-7.20(m, 1H), 7.23(d, J=7.8Hz, 1 
H), 7. 35-7. 39 (m, 1H), 7. 40-7. 51 (m, 2H), 7.59-7.65 
(m, 1HK 7.97(d, J=7.6Hz, 1H), 8.14(s, 1H) > 8.26 
(s, 1H) , 8.33(s, 1H) v 8.64(d, J=3.8Hz, 1H), IR 
(CHC 1 3 ) : 3438, 3065, 3000, 1660cm-' , 
[0 0 6 4] 
[fc4 2] 



^ CF 3 S0 3 
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Ni T01Cfc»ail/&«*CHiCli (3.8ml) +2 2 (3 
6 5mg, 0. 7 65U : £;W H U 7 A 

*U*$>*)l**-\> (0. 0 9 4mU 0. 8 3 5^ 
50 ;k 1.1 SS) SJfllAfc. £©SJ«»&*S£fiT3 0 
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(30) 
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»m»J*L*fc«»SttT2 3, 4 1 2mg (9 6%) £ 
%Tz* 1 H-NMR (300 MHz, CDCh) : <5 0.34(s, 9H) , 3. 
51(t, J=6.6Hz, 2H), 3.92-3.99(m, 2H), 4.44(s, 3H) 
, 7.27(t, J=7.3Hz, 1H), 7.39(t, J=7.3Hz, 1H), 7.6 
6-7. 72 (n, 2H), 7. 87-7. 91 (m, 1H), 8. 09-8. 14 (m, 3* 

HO 



*H), 8.30( fL#VHD\, 1=5. ( 
z, 1H), IR (CHCh) : 3430 
[0 0 6 5] 
Wfc4 3] 



ftg|¥4-2 11687 

Iz, 1H) , 8.72(d, J=6.5H 
3060, 3000, 1652cm* 1 o 




i) TftO/DIPA 
ii) TMSOTf/TEA 



C0,PNB 

|H) (CH 3 CN)iPdCli, ZnCh 




Me 3 SiC 




IgC:p-zhD^>^- (5R, 6S) -2- 
{1- CN-2- (N-^^-2-fcrU^n^A) X 
*;W\ , H^-3-y^>777^H - 6 - 

CiR- (MJ*^;i/vU;k**v) x?;w -**/t 
i>- 2 -XA- 3 -*;M**$/i/- h hj 7;k*n;* 

*>X;kfr*-S ( 24) 

&tgTHF (0.6 5ml) hXXf^6 (7 

5mg, 0. 1 2*U*J« <D&Wmm\ZN* T- 7 8^^ 
»T^yynt:^75> (0. 0 1 9ml, O.H^Ut 40 

;k l iss) tJD*ft6"Mfc*fiJB«*i oftmmw 
Ltz> h*)7)v*u**>7s)v*>mmim (o. o 2 3 

mU 0. 14 5U*Jk 1. lSfi) fcilfDKJfcg'&iKfcfln 
*^T15»B«»l/&. HJX^75> (0.0 

1 9mU 0. 1 45U*JW 1. 13*) «0*.*fcMJ* 
is U ^ h U 7)V*U* $ h (0. 0 2 7 

mi, o. i4*u*;k i. iat) Sim** co**S2 

(0.6 5ml) *iP;i*fc*fcl£X (TirhxhU 
;M -rtyWL (II) (16mg, 6. 3X10'»5U€ 50 



Jk 5^%) t7U-;PX^"J->3 9 (7 5mg, 0.1 
2 S U *;k 0. 9 1 3fi) SflHAfc, g&KX^X- 
x^^ZnCh COO. 8 7MjgfS (0. 1 6ml> 0. 1 4^U : E 

;k i. isfi) ^ira^&o <£&«£R£*lejs«S£» 

S2 0»WIL £COjI<&i££Bt0Ac(2 5ml) , Et 

*o domi) ^HiO(ioii) *^tr»aai4fcft*An 

TJl©R**ffjhl/fc. *frv?ffiMP*Hi0(l OmlT^ 
T3 0) T*»U tttt (MgSOOZ-Uy HTffiWcR 
fib, itii> S5«TS!8LL vU#y;k75^>:x 
*7A^P7h^77>{- (8% Me OH /CH2CI2) "CfS 
5SUT2 4, 3 6mg (3 5%) 'H-NMR (300 MH 

Z, CDCU) : (5 0.12(s, 9H), 1.26(d, J=6.2Hz, 3H), 
3. 27-3. 46 (m, 3H), 3. 49-3. 62 (m, 2H), 3. 96-3. 99 (m, 2 
H), 4. 24-4. 49 (ra, 2H), 4.51(s,3H) , 5.25(ABq , J=l 
3.9Hz, Avab=48.3Hz, 2H), 7.34(t, J=7.1Hz. 1H), 
7. 43-7. 51 (n, 3H), 7. 73-7. 81 (m, 3H)> 7.94(d, J=7.6H 
Z,1H), 8. 00-8. 06 (m, 4H), 8. 19-8. 25 On, 1H), 8.31-8. 
35 On, 1HK 8.64(d, J=5.6Hz, 1H) ;IR (CHCh) : 3420 
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(31) 



-211687 
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, 3000, 2960, 1775, 1725, 1660cm- 1 , UV (CHsCN) : 
A i =319 nm ( £ i=10,000) , A 2 =290 did (£2=17,000) 
A 3 =259 mn(6 3=24,000) • 

[0 0 6 6] 
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mmi3 1-3 2] 
Hb4 4] 




M H.O 

(na) 
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A 



CH 3 

i. 




<-> 293 
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A 




0 



234 



(51)Int.CI. 5 f$&J§S*f /r^S31#^ FI 8ffi«j^f 

// A 6 1 K 31/40 AD Z 7475 -4C 

C 0 7 B 61/00 3 0 0 

(72)is9!# X ;p. £fu->u- (72)^hj# tr-. 7<i~yy 

rtvtj&mm, 07065 -a-s^"> 7^u*-&*a, 08857 -a-^—> 

n-^x-r, *ir>^ xMJ-h -f, r/uvsJ, 

1470 H-h 5 
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